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o^mum® 3 2 cD^feii s 3 4 mza h titzm<DKnm \z%m h titz i><D~?&io 
, mm 34" mi (ommm 3 1 (Dm%wm&*W]]t-f & fz&iz^ m 1 ost 
T-iums 3 1 <vmm 3 4 mm h ntzm cokmm tztm hntz^wh^o 

[0 0 7 1 ] 

^*f$stT-±^ 3 5 fi> ^2 (oimnfr h m 1 <t)±®iij^ ^ p3^^^- 

1101, n^'777|10 2, n -i^n'vtMl03, P^-^H0 
4, &£Z/mi<7)A 1111 0/6 ? M-^m^$tL7t/l«?:^LTv^ o 
It H^AllllOtp ^-.X/f 10 4 <h<7)#ffi^^ n —JL^f- 9 fcfv 

;m 1 0 s^^^tifi^it-t-^^ ^ m 1 or- neiti 2 0 <h, %2<ryy- 

YWMkl 2 1 h^it^Ti^o 
[0 0 7 2] 

IM O^'- h@£#H 1 2 0 <7)H 2 co±MfJJ<Z)Mi3 <£ 1 (DiM\~^M.^~^c.t>^> 
f£ l^y- h@e*il 2 0 p^-XJg 1 0 4l3J:(;n-x+^(iyt 

;nio3 tzmmir&x ■? izm i <or- hMimi 3 otfnrtbtix&t), m 

20>Y—YWiM.l 2 1 (D^ 2 (DZMM^M&XUtgi 1 0±Sf:iEi:$*?Sjiii: 
(i, |2or- 2 1 p^-XJf 1 0 4 fcitfn-^** tf v^;w« 

1 0 3t^Ui-?t:i2(Oy- MfcffcBSl 3 l^t^ftt^So 

iiwy- hseni 2 ocdh i <Di.mmizii^ %\<n>¥- Meni 2 0 
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$MK 2002-266940 



^-v: 21/ 



m 2 or- b &*£ 1 2 1 i o±b#ji uti, $ 2 ©y- h genu i 2 1 1 m 1 o 
Mil 10 tZr&imi~2>fc£>^%i2 ovmftisit 1 4 1 ^tt«btiT^^ 0 

[0 0 7 3] 

^ tc. p^-XJf 1 0 4I*IOfllOA 1111 01BIJH, f£50JiP«fm«ll 

44, iioAiii 10, %i<Dmmmmi 4 o^^f? 1 or- h&mm 

1 3 0 t^-thXn i:x= 7^115 o^tfbtL-cio 19 , 9 1 or- h&m. 1 

2 0Oi5-^Il 5 0*Wt>nfc«i:Rit«^ H 1 OA 111 1 0, il 
OJiP H Wi)]ill 4 O^iO^l or- ^*i)Hl 3 0 J: o -y^jf 

15 0' m^fhtir^^o mmm^, p^-xno4^ii^)Aiii 

1 o m\z % m i o a i m 1 1 o , m 2 o^mum 1 4 1 & j; 2 or- h 

#11 3 1 tm-$-& i -? tZJ^z. 7^115 l^lt<btlT^l9, fj!2 0r- hgB 
Hi 2 1 Ox? y 15 1 ^Ifbn^ilJhR^illJt^ H 1 OA 1 m 1 10. 

m2(Dmmm%Wki 4 1 ££^2 or- vmm 3 1 t^-r^et^ i:x? y 
^11 5 1 ' ^ttibnTv^ 

[0 0 7 4] 

m 1 or- h 12 0n2©f-f@eil2 1 7& s IStt ^> tLTt:^ 1 OiSffliJ 

^ftiiSig^fi, hi oa 1 « 1 1 oos 1 oinmunci = y (H 1 Oft 

iHUmH) 3 lTi^lfbtirv^o 1«13 4" tp^-XH04 

<h ophite, f2f iil^A 111 1 0fcxv;^|i 5 0 t Izmir Z> X n \z 

m 5 os p^it m 1 4 4 awt ^ nx 1 ^ 0 

fzmn. m oa 1 m 1 1 0 oa 1 a 1 1 1 & i^i3 or- 1 2 

2 HctoTgi&£ti£Ji^& 19, r- MS3 20^20^01111^^^101 

Mij-vt, »20Alilll, H3or- hKlll 2 2^fiS^tLTv^ 0 
[0 0 7 5] 

S3or-hSe«ll 2 2(i. ^S#»3 6' oHfl^^^T, ?F 

H^ose^m: f)Sior- Mam 2 oi3ct<7^2or- hrai 2 1 t&m. 
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tit, %2<DA im 1 1 1 tm3<DV- h l 2 2 2o<0|^ 
llOAlil 1 0«!Wffij:ii, *&*fJi3 4 OH 2 0±®fflij t «t -9 

1 4 2 3&«Kttt>Hfe1lltRit1«|OffiUt±j|ftif»ffe3 4' Of£2 0±ffiffliJ £ iffl, 

«t n \zi&4 <Dmm%&imm 1 4 3 m^hnx^ho 

[0 0 7 6] 

^*T3 6' t±0 5^$*L* idle (l) (12) <D*7-v"f (m5*¥<V% 
flit? Hi tttz^L^^ti&^r-y -7) ^lt^lL/: 0 WT\ H5*t:^$ii 

[0 0 7 7] 

(1) p^-XiM, (2) £<fctt\ (3) F L Rift 

iir\ nly'J3>St (0 4*^f 1 0 K 102, 103*3^^104 

tf\ «tf£tt«rfT ? K«t p^-Xfl0 4, x?.^i (i4Wff 1 
50. 150' , 15 1. 15 1' Kffl^-rafflSfr) % & J: U\ F L R (»JEEfl* 

jtFLR (Field Limiting Ring) ; p^-Xl 1 0 4«| 
lOiSffiiJ (_hffi) -C&o-T, p^-X® 1 0 4 <D$m (H 1 0±lfi3itl r *2 

[0 0 7 8] 

(4) hU>*-r-hSl£ 

2tK, *>f y^>yZftm-f2>BMX&T<D^MI<zmi <DV- Y&ffi.l 2 0£ 
±0^2 or- hSE^ 1 2 1 SrJBlftLfco ifR IE (Reactive I o 
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n Etching) £ffiv>T, % 1 OaESffifl^ h W, 1 »y- hg£*£ 1 2 O&cfc 
^12^- hEiftl 2 1 £f£lt&*:#>0 2o<7)?f £ n _i^ ^ s y ^ )VM 1 0 

3 niti-^i-eixtt^o 

[0 0 7 9] 

vmvmi 2 o£j:TO2or- h^bmi 2 1 -ewii 

, CVDCiot, Ztih 2 oo^<7)l*Igr^S^-tr J: -? > } ) ^ 

-r^ztiizx^mi or- v nm 1 2 0 & <t to 2 or- h 1 2 1 l 

[0 0 8 0] 

(5) mm&mmfm 

7 * h'jy^77^-t:J:f)il or- h 1 2 0 £ J: TO 2 or- h g£|J£ 1 

or- Ym& 1 2 2 HfB^1-£0^<h, ^lxv^ h K«fc ^-r^^ L£f£, RIE 
^liCDE (Chemical Dry Etching) Ciotx-yfA 

hg£$l 1 2 2 <h ZMJ&Lfzo 

-£<7)&, 01 or- hg£$U 2 0ioJ:TO2or- hgc^l 2 10fjllO±M 
ffiij OM , *&<DU5? t M%m itZ&m-f & o & RfriL-r * K , J- y -y * ffe 
oS^MUv'j 3>BMl:III*j3cllLfclfc, 7t h'J V^77-( jsi^R I EH 
io"CSHJtt*1fv\ il^iWlHO, l£2 0Jf Mltlgll 4 1TO3 

[0 0 8 1 ] 

( 6 ) a 1 umtfc 

:<OJ:^at, iuIfi^MH, JifECfftl^L/t <fc -? t:i 1 or- hgcf&l 
2 0 & J: TO 2 or- h @c*£ 1 2 1 £^£Hffia6 C tf§T«L, £ ^ £ft 
^MH^3or- ^l<7)i«Il 4 0, ill 2 OJpfTO*i§ll 
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4 1, »3 0*Wjftjtill 4 3, *5«fct>\ ^4(7)1F B «11 4 4 fctgltfc&K 
, X^^SCJ: <9 A 1 m*l&mLfZo Z<7)A \ m£7* V l ) 

-J3 it/xy f >^*t:J: 19 , ^ffl&g&5>£l^*U H 1 O A 1 if 1 1 0 t % 2 O 
Alii 1 U ZJ&J&Lfzo 
[0 0 8 2] 

(7) A7y^->3>|1 &IZ>\ (8) K^P 
-eof£, mfa&m llOAlll 1 0£ £0^2 OA 1111 i -eff^ 

J&£=ft&®) t: ^7 Xt C V D C i y 'J n >iftl^ f> 4^lfeii 

llWAlll 1 0OTi3=k^2 60A 111 l l (D^M^Wnm^M 
(A*r>^->3>) 7* b U V7?y 4 -tSXVFR I E£ffiv>TBfc*U 
x 5 ti 3 lfe i Mt 3 2 ^ I^it ^. 2 o<?)i £1* 

[0 0 8 3] 

(9) ( 1 0) p 3 fci^' (1 1 ) *®A 1 1M 

^C, *4SO *M (i4*Wp3U^^-il 0 1 Offl 2 o±®ibijo® cts^ 
) ^7 7tf>rf<7)Mt:iWlL, coffljg® J: Oil 1 o±®/jftt;*j-LT 
p n 9-m 1 0 1 ^ML^o pziV 9 9 -Ml 0 1 OffMfi, *7iN|0 

p^tz4 o or - i i o o °c<Dmffl-?:T ~- )u%km-r & z t x vft^tzo 

Rapid Thermal Process! ^iSflPj^S) *?3-* ;i s~?V — 

^-*m^tzi)m-Mm*m^z> - t 1 nr^-e** 0 

<£<D&, ±ULtzX i bzfci&Ztifzp 3 9-m 1 0 1 Will:, «ffi«S 
t LTH3 OA 11112 ^x^'^^IfSCJ; <9Mc-f &o 

[0 0 8 4] 
(12) N i #>o § 

1 OA 11 1 1 0 i^HO-fc J: 2 OA lfll lilt, huIB«0^2 0±® 
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fiJHKtt^ti/c^3 (DA 1 Jf 1 1 2OTH(±, ±feL^-3S^f«-7°n-txt;fc 
[0 0 8 5] 

mat tliiii:J:-6x7f>^i^| 1 co A 1 Jf 1 1 0^®, i2<?)A 
111 1 1ft®, £J:<y\ ^3 OA IB 1 1 2mm*, iEf & i ki$ts~%kT i^ii *) 'M 

h A t&» tz 2> * v Hftiti" 2>Z\tlZ£V) Mmm~ v <r )V * y * 

Z<D£ol,Z LT, SI 1 OA 1111 0iSi:x? y It, |2«A1 

Hill - hmm3 2 t HML, ifc, I3WA111 1 2^®tcN 

i«113 ^Mt^^tCJ: 19, Z\fih2 -D<omfrh*Z>^V? (H 
3 0^T-ffliJm«) 3 3HMU ^»f«T-36' £fcfc 0 
[0 0 8 6] 

COi^KJiiE (1) (12) OIft£*lTfPM£*i£#*#ff^3 6' £ 
x x> y ^113 1 mm, Y- Mi3 2 iV? >? -nMZ 3tffi(0^f 

[0 0 8 7] 

iftii 1 ©^^, ffiffl$*L*#iR4f4:, #£KJS£TggMi-& 
[0 0 8 8] 

? «g 3 1 n®, h 3 2 ot, & i o\ -ms 3 3 mw(o 3 @ 
p^^i^tt^^nti, ±ib (1) - (12) (DTM^mx^m^fttz^-m^m^- 
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[0 0 8 9] 

«ffi3 l3cffi, iJd:^ n V>7 5>-mm3 3OT^<7)^Ixtt^i|f^C{i^ i^Tlc 
-f Z> i -9 & 7? & £ t* ffl 1" £ >l 1 7& ? -e § h o 
$jxJ£, ^-^J&BifH^ ±|B (1) - (12) OXfI£*I 

-CflOR $ 3 6' <?) ^ - h Wffi 3 2 ^ffi "7 * h 'J V ^7 "7 ^ 

?mti3 l^B, ioJ;^\ 3i/^^-lI3 3iSt:o^t:*->f 
[0 0 9 0] 

Alii 1 1 mm*^fr7 * h 0 y 4 -SrflJffiLTl'V* h lUotri 

n:ttt^o N i*o§*ffv^ I'v* h £flJ8ti-*U£\ Ni^ 

^i;l.y-Ml3 2liffM$tLf\ 1 lOlI^faL/:*! 

#i^3 6' WC:H J ti-6o :^)i2WAl|l 1 1 <DmnffM#iLtz¥ 
f#tf 3 6' ^lK)!i-*'>tyfa-^IIU:i^lt Mill 

^113 lflS, 3l/^^-fS3 3iffit:o*}:*-*'>tyf 

t> * * Hill * txit * c <h 7& ? -e § & o 

[0 0 9 1 ] 

ti3 3 iico^c * - # > y a - -ra* e & & mmmnm * mi 

M3 2HM, <fc&v>(i, MS3 2 ^1 ti)£*f i:»HJ LfctioH 2 
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©Mill KDmmi-lt, VJ-Ytfy KCi i9K^^«M-r^-i:^t:-#^o 
[0 0 9 2] 

3o<7)HT-HJM<7>l*k fft© 1 4>v^ L 2 owtB!l^*i:* - 

fr^h-f, 9mM2> \ *?iV>7 9 -mm. 3 3<^"^iDV>T4>|5]fiC®ffi 

[0 0 9 3] 

j t <r> m k *n t> %> i±t> k n l x wm t £ e 

f IGBTiT) 3 6' fcTO<a«J&£W1-&fc<*>£ffi^ ;©^>f IGB 
[0 0 9 4] 

mmm i ) 

[0 0 9 5] 
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$Ht«p£< #2*f«T-3 6 ' «: i o mm% comm^mmz i ows 

M(7)CVD^S<0R)4r.^f|[*it-f^L, Rfc^rt^E^^"/^ «5vt£ 
t U«t i9 "Wl£tf 1 . 3 3Pa (0. 0 1 T o r r ) U tK 

[0 0 9 61 

-?-<7>?3L RJS^ffl*] tcJE^j^ 1 ^J± (101. 34kPa) t4^i:^:A 
r^H50sc cmv^L^^fb, 4 0 0 o CC3 0 ftmy°l"<~* > o 
fco R£>#tlrt^i±^^ 1 5U± (101. 34kPa) £: tzh X 7 

Art C 2 H2^S£"#* (A raft* : 8 5 0 s c c m. C2H2»£S ilOscc 
m) ■ fciftLfc^ib, 6 0 0 *CT* 1 5 frfflaMOsSfcfT v\ V ^f-^-ffr 

s y ?nM2> 1 , Mt3 2. =J V? ^-m&3 3^Ii:MU:o 



[0 0 9 7) 

d<^«t ^ iztxfmztifz 3 ^(Dmmmmmzm&mMT-wMm (sem) k 

C NT^i 5 v 9 mU 3 1^, ^- h 3 2. =J I- 9 9 -WM 3 3 
o £ l^^CNT ©ISli, JSiTri* 1 0 0 n mJ^T-C* ^ M$ lifJ^ 1 0 
[0 0 9 8] 

^ n , *--f>fyfa-7>^.^^ 3£ * 3 o off iH&ij mffi^B t: ® 
^L7tr#^^3 6' A 1 Nflfc&« (Wt : &3 0 mm. ft : 2 0 mm. J? 
^: lmm) OH-Ii:IftffilItt LTA 1 ^t>4 5ti 0¥& : 0. 4 mm) 
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2&<Dl&mM (CuMol) -C$fcA,T\ ^Sfl^ti^flDffi U - 

wftiRfco-N^fl^f- 3 6 ' awt h titzm t uMwm^ramm rn ? ? £H 

[0 0 9 9] 

iiJ:U f !*S$i;i*tftTL> ffiti/6 ? 9 0 k P aiik± (fll k g&±) "Ci±, H 
ffl K»x. -9 £ K+frfc^ftfeiStftfit £ «t/Cft £^ L tz 0 
[0 10 0] 
(HJfcfll 2 ) 

[0101] 

Y- 2%Mffvy* M:i <9 i^*M*li $ iit^^fi frUT- 3 6 ' * 

fcj&K, ij£jf^^3 6' £ 1 0li%««S*»iSt 1 OtfMlLfco 
a-if^ab^^^T-3 6' £+^7k#fc> IttlWCVDi 

JEtJU. 3 3Pa (0. OlTorr) UTC^^iti^U ?k5H£<WS& 

[0 10 2] 

-e<7)^, jl5 -7 *m«3 1 £ i^nl/^ ?-m^3 3M£^14lt:1-££#>^ 
, Rj£#S?rtKJE;Wl$CEE (10 1. 34kPa) t%2> £ o r tfXi S 
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5 0 s c cm : ikLWh, 3 0 0tt3 O^WaMftSLfco RJ&^FSflO 
J±W1^U± (10 1. 3 4 kP a) tcf£o£3:3U C 2 H 2 ^^£ 1 0 s c c 
mitLft^'b, 6 0 0'CT*15*FMi^^\ ij / 

h m i oiffiiii 4i, & * t>% n 3 (Dmmmnm 4 3%^< y ? mm 3 1 , 

[0 10 3] 

: o J; 9 i: L ^ tiTt: 2 ocoilf 11 ^ Sill? Uti (SEM) K 

irrt* 1 0 0 n mJilT-e* •) . S £ i±¥#J 1 0 M mm&X& o /c G 
[0 10 4] 



j^Ltz^-mit-m^S 6' A 1 NtH*£1£ (ffi ! ^3 Omnu If : 2 0 mm, 
^: 1mm) (Dfrm^UVfinnmt LXA l ^^^^>tl ()?<^: 0. 4mm) 

1^14fc#i-*2tfc<ajfcaMg (CuMol) -e^^-c^ ^Sfl^H^tJnJEU - 
ok^o^Nh**^ 3 6 ' a*&it <b titzm t RttmvmizftMm ?u y ? 

K@5eU i2(?)iffli4 2 £>*lT^£v>c: t 3 «fc 5 

, rJE^M^S^SBj tt&ir) zntzo 
[0 10 5] 

iOHSatt*i:ftn, BE*** 9 0kPatt± (fi 1 k g&±) -C«±, ^ffl 
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[0106] 

(Jt«« 1 ) 

tZo 

ffimnmzmii%fr^tzm\-&mm<vmfc*^&^i&w i wj±ii#fffti 

$<b^> 0^9 0 k P a (fllkg) "Cli, HffiHWA^&K+frfc&fcl! 

x. & ^ t mm t^it o h \z -i-^mmmxm t mmmtm hn^^t &m o 

[0 10 7] 

±i e l ?t &nmm & «t t/Jt^o k & it & . ^MMfctfE t mmm k &t k urn 

^g«J£ X Vitm^ftU L fcffi^M^S^S^e^^/Lfilfi, ^fetalis «fc 

u?itm^ftmLfzj±mm¥mfamw<vn^mm d) ign^s^s^ 
mmw(om^mm (2) ^ibij^l, Mt«iw-^a 19**^0 

m«#ttfi (1) Uti. fift?3 6' <7)^->«CJ:^>mi±^^^ 
Hfe^Ji^i^SKi^^^ttL^OH^L-C, m^^/Cft (2) (D^iZii 
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9- • • h u— 9— 3 7 1 Ai^fflv\ y- hmffi 1 5 v*eu»nLx =* u 

[0 10 8] 

5 - ^AiOfe (f $^5mm) "CftHS ^L^tK^^D y 9 (f£3 5cm 
X|40cmX|$7cm) t HiSffi <7> IW * #*P7M s fli S!l "I ti£ * «t "7 K # > 7 

* »I5e L , ^SffcSf i 1 3 6 ' t ^-SPtKOtKS ( 6 5 °C) £ 

[0 10 9] 

[El 1 ] ^|&^oJE^M##^e<^*^<^— ^*^^^:Wf®lll"eab* 

o 

[tn 2 ] ^ftm^^M^^w:<om^<om<Dm^^^Mmx$> 
[0 3 ] ^m<Dmmm^^w<om^i^m^^m^m^mx$> 

o 

[EI 4] (H/>f IGBTt?) <7)fi«®EI-e*^>o 

[as] 04 \,z^¥mwB^nftm&m.<om^*7FLtz-7u-?-^- v 

"C & -2) o 
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1 E.mm*mfcmw: 

2 ^mm^mimm 

3 i±mm*mimw: 

10 mi <DMfcwmm 
io' ii <7)Mfa®\nm 

11 mi <ot#« 

2 o m 2 comiwmm 

2 1 i2 0tf« 

31 mi (Dm^mmm (-*- ^ ? twm) 

32 m 2 <n>m=f-mwm (r-v mm 

33 ^3 (om^nmm ( =j u * ? -ms) 

3 4 ffeli Jff 

3 4 • kim 

3 4 " itfej^JS 

3 5 ^mi^mj-^mu 

3 6 

3 6 ' fcm=f- I GB T^T-) 

4i ii (ommmnm 

4 2 H 2 <£>4$#$M 

43 §3 <7)Mii#mB 
si mi co*m 

5 2 i2(7)±I 

5 0 mi (OWLt&ffi. 

51 mi w^t'd ^ ? 

5 2 }$^%% 

6 0 m 2 (DWcmm. 

6 1 m 2 <7>tK<t 7'n y ? 

6 2 m.wm.n 

7 0, 7 1 **JH 
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7 2. 7 3 i~ y h 

10 1 p ^-H 

10 2 nA7 7 7i 

1 o 3 n-J-*9 k:°->-v;Hi 

10 4 p^-^/f 

110 gl«^All 

111 

112 i3WAli 

113 Nil 

120 ifU^-hM 

1 2 1 i2or- 

1 2 2 ii3<7)^- i^ra 

130 mi^r-hmim 

1 3 1 %2<DY- vmtwk 

140 t^ioe to^iii 

1 4 1 H2 <7)/irBi^fM 

142 ^3<7)HTO^W 

143 WiA<nmmm%.m 

1 4 4 m5<nmmm%m 

15 0 

15 0' y 9M 

15 1 ^ y 9 m 
15 1' x< y 9m 
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[Ell] 




11 

.10' 



^.20 



■21 
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[H2] 



Pi 



T T T T f 




I A A I I 



"V - 
P2 
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[H3] 



72 



52 



52 

A 



51 





I 




6 6 66 " 





















73 



50 



IO 



• i 



36< 



PS 



31 41 34 



42 



^11 
10' 



IS 



33 



35 

43 
20 



21 



\ 

70 



9PQP 



62 



V 

62 



61 



K 



60 



71 
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[El 4] 



1 



36' 




2 £)^n 
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[121 5 J 




<D FLRfjff2E£ 



(7) /\»/<->3»fM 



IGBT*^J* 



hb>^IGBT#^CDfEi^P-tzX 
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^- v : 



mm 

[mm] #2»# m=f- i~Mx-btiz> &?) ^ £ < x & , st-ao m^i t m.w% t 
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